Molecular properties of diacylglycerol kinase-epsilon in relation to function.
The epsilon isoform of mammalian diacylglycerol kinase (DGKϵ) is an enzyme that associates strongly with membranes and acts on a lipid substrate, diacylglycerol. The protein has one segment that is predicted to be a transmembrane helix, but appears to interconvert between a transmembrane helix and a re-entrant helix. Despite the hydrophobicity of this segment and the fact that the lipid substrate is also hydrophobic, removal of this hydrophobic segment by truncating the protein at the amino terminus has no effect on its enzymatic activity. The amino acid sequence of the catalytic segment of DGKϵ is highly homologous to that of a bacterial DGK, DgkB. This has allowed us to predict a conformation of DGKϵ based on the known crystal structure of DgkB. An important property of DGKϵ is that it is specific for diacylglycerol species containing an arachidonoyl group. The region of DGKϵ that interacts with this group is found within the accessory domain of the protein and not in the active site nor in the hydrophobic amino terminus. The nature of the acyl chain specificity of the enzyme indicates that DGKϵ is associated with the synthesis of phosphatidylinositol. Defects or deletion of the enzyme give rise to several disease states.